Biochemical changes induced in the myocardial cell during cardioplegic arrest supplemented with creatine phosphate.
The purpose of this work was to evaluate the biochemical changes in the myocardial cell using cardioplegia supplemented with creatine phosphate (CP). Many previous studies have demonstrated the beneficial effect of CP on the ischemic myocardium and its mechanism of action has been assumed to be mainly extracellular. Based on the assumption that CP could also exert some influence on myocardial cellular metabolism, this investigation was carried out. Forty patients undergoing mitral valve replacement were divided into two groups: group 1 was treated with standard cardioplegic solution, and group 2 was treated with cardioplegic solution enriched with CP at a concentration of 10 mmol/L. Samples of papillary muscle, obtained from the removed valve, were studied by means of biochemical methods in order to assess the enzyme activities and the metabolites of the different biochemical pathways related to energy metabolism in the myocardial cell. One papillary muscle sample was used to determine enzyme activities spectrophotometrically; another was used to evaluate metabolite concentrations by spectrophotometric or spectrophotofluorimetric methods. The rate of spontaneous functional recovery after rewarming and weaning from cardiopulmonary bypass (CPB) also was evaluated. In group 2, the Vmax of enzymatic activities was significantly greater (hexokinase, malate dehydrogenase, glutamate dehydrogenase, total NADH cytochrome c reductase) and a better functional state of the heart was observed after CPB. On the basis of the clinical and biochemical data, it is concluded that the myocardium was better preserved when CP was added to the cardioplegic solution. Therefore, the results suggest a possible interaction of exogenous CP with cellular metabolism.